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(54) OPTICAL SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct proper detection 
always by setting the light spot size of reflection light and the 
beam width (a spot diameter) of an irradiation ray in an optical 
sensor detecting the existence of a person and the like. 
SOLUTION: An LED(light emitting diode) 2, a condenser 
lens 4 which condenses light from the LED 2, a PD(photo 
diode) 3 receiving reflection light which is from a body to be 
detected and passes through the condenser lens 4, and an 
image focusing lens 5 which image focuses the reflection light 
on the PD 3 are arranged in a case 1 . Thread grooves 4a, 5 a 
are provided on the outer peripheries of the respective lens 4, 
5, and simultaneously thread grooves la, lb are provided on 
the lens hold portion of the case 1 so as to threadedly engaged 
with the thread grooves 4a, 5 a so that positions of the LED 2 
and the PD 3 against the respective lens 4, 5 can be easily 
adjusted. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical sensor characterized by to provide an accommodation means adjust the location of 
the lens for condensing to said light emitting device, and the location of the lens for image formation to 
said photo detector while having the photo detector which receives the reflected light from the detected 
body which passed along the lens for condensing and this lens for condensing for condensing the light 
from a light emitting device and this light emitting device, and the lens for image formation for carrying 
out image formation of that reflected light to a photo detector. 

[Claim 2] An accommodation means is an optical sensor according to claim 1 characterized by 
consisting of a screw slot established in the lens attaching part of a case so that it might screw in the 
screw slot established in the periphery section of each lens, and this screw slot. 

[Claim 3] It is the optical sensor according to claim 1 or 2 which a light emitting device is light emitting 
diode, and is characterized by a photo detector being photo diode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical sensor which detects existence of people, 
especially the optical sensor which incorporates and detects the reflected light from the detected body, 
[0002] 

[Description of the Prior Art] Conventionally, the thing as shown in drawing 4 is known as this kind of 
an optical sensor. Drawing 4 is the sectional view showing the outline configuration. 
[0003] This sensor fixes LED (light emitting diode)2 and PD (photo diode)3 to the end side (pars 
basilaris ossis occipitalis) of the case 1 interior on both sides of a mid-feather-wall plate, and has these 
and composition which has arranged the lens 4 for condensing, and the lens 5 for image formation with 
a predetermined distance, respectively, and each lenses 4 and 5 are being fixed between the side 
attachment wall of a case 1, and the mid-feather-wall plate, respectively. 

[0004] In the sensor of the above-mentioned configuration, the light from LED2 irradiates the detected 
body through a lens 4, and the light reflected with this detected body is led to PD3 through a lens 5. 
Therefore, the existence of the detected body is detectable by measuring the output of PD3. 
[0005] Here, the height (distance between each components 2 and 3) of each above-mentioned lenses 4 
and 5 cannot be adjusted, and the right and wrong as a product will be determined by the dimensional 
accuracy of a case 1 and lenses 4 and 5. 

[0006] That is, the optical spot to PD3 by the reflected light from the detected body changes with the 
height of a lens 5, as shown in drawing 2 , when image formation of it is carried out correctly, it 
becomes predetermined magnitude like the optical spot SI of a continuous line, and while image 
formation is not carried out correctly and ****ing out of the focus, it will become large like the optical 
spot S2 of a broken line. 

[0007] Moreover, as the diameter of an optical spot to the detected body which is, the beam-of-light 
width of face, i.e., the reflective object, of light from LED2, is also shown in drawing 3 , it changes with 
the height of a lens 4, while it is condensed correctly and irradiating, it becomes predetermined width of 
face (path) like the beam of light IL of a continuous line, and while spreading and irradiating, without 
being condensed correctly, it will become large like the beam of hght L2 of a broken line. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the conventional optical sensor was constituted as 
mentioned above and height control (focus accommodation) of a lens was not able to be performed, 
depending on the lens location, the optical spot of the reflected light spread, and it did not fade, the 
predetermined beam-of-light width of face (diameter of a spot) from which exposure light txxms into 
parallel light was not obtained, but there was a trouble that proper detection could not be performed. 
[0009] This invention was made paying attention to the above troubles, can set up correctly the 
magnitude of the optical spot of the reflected hght, and the beam-of-light width of face (diameter of a 
spot) of exposure light, and aims at offering the optical sensor which can perform always proper 
detection. 
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[0010] 

[Means for Solving the Problem] The optical sensor concerning this invention possesses an 
accommodation means adjust the location of the lens for condensing to said light emitting device, and 
the location of the lens for image formation to said photo detector while being equipped with the photo 
detector which receives the reflected Hght from the detected body which passed along the lens for 
condensing and this lens for condensing for condensing the light from a light emitting device and this 
Hght emitting device, and the lens for image formation for carrying out image formation of that reflected 
hght to a photo detector. 

[001 1] Moreover, the above-mentioned accommodation means consists of a screw slot established in the 
lens attaching part of a case so that it may screw in the screw slot established in the periphery section of 
each lens, and this screw slot, and use a light emitting device as light emitting diode fiirther, and let a 
photo detector be photo diode. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the outline configuration of the 
optical sensor concerning this invention, and the same sign as drawing 4 shows the same component. 
[0013] In drawing 1 , it is LED (Hght emitting device) and PD (photo detector) by which 1 had been 
arranged two and a case and 3 have been arranged at the case 1 bottom, and is mutually shaded with the 
mid-feather-wall plate. 4 is a lens for condensing for condensing the light from LED2, and it is 
constituted so that it may screw with screw slot la which screw slot 4a prepared in the periphery section 
prepared in the lens attaching part of a case 1 and the location (height) to LED2 can be adjusted. 5 is a 
lens for image formation for carrying out image formation of the reflected light from the detected body 
which passed along the lens 4 for condensing to PD3, and it is constituted so that it may screw with 
screw slot lb which screw slot 5a prepared in the periphery section like the lens 4 for condensing 
prepared in the lens attaching part of a case 1 and the location (height) to PD3 can be ****(ed). 
[0014] Drawin g 2 shows the simple substance configuration of each above-mentioned lenses 4 and 5. 
The screw slots 4a and 5a are established in periphery enclosures other than the lens side along which 
light passes Hke illustration, and it has come to be able to perform accommodation of a height location 
easily. Moreover, drawing 3 is the perspective view showing the configuration of the case 1 which 
removed lenses 4 and 5. 

[0015] Like the sensor of drawing 4 , the light from LED2 is irradiated by the detected body through a 
lens 4, the reflected light from this detected body is led to PD3 by the optical sensor of the above- 
mentioned configuration through a lens 5, and the existence of the detected body is detected by the 
output of this PD3, 

[0016] Although proper detection cannot be performed in that case unless the height of each lenses 4 
and 5 is proper as mentioned above Since the accommodation means of the lens location by the screw 
slots 4a and 5a of lenses 4 and 5 and the screw slots la and lb of the lens attaching part of the case 1 
screwed in this is established in this example The magnitude of the optical spot of the reflected light and 
the beam-of-light width of face (diameter of a spot) of exposure light can be set up correctly easily, and 
always proper detection can be performed. 

[0017] That is, a screw slot is in a lens side face and the case inside, the height of lenses 4 and 5 can be 
easily changed by the principle of a screw by easy actuation of rotating lenses 4 and 5, and the 
dimensional accuracy of a case 1 and lenses 4 and 5 can be amended easily. It is only dependent on the 
pitch of a screw slot, and this precision can raise precision if needed. 
[0018] 

[Effect of the Invention] Since it had a means to adjust the location of each lens to a light emitting 
device and a photo detector, as mentioned above according to this invention, the magnitude of the 
optical spot of the reflected light and the beam-of-Hght width of face (diameter of a spot) of exposure 
light can be set up correctly, and it is effective in the ability to perform always proper detection. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the optical sensor which detects existence of people, 
especially the optical sensor which incorporates and detects the reflected light from the detected body. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, the thing as shown in drawing 4 is known as this kind of 
an optical sensor. Drawing 4 is the sectional view showing the outline configuration. 
[0003] This sensor fixes LED (light emitting diode)2 and PD (photo diode)3 to the end side (pars 
basilaris ossis occipitaUs) of the case 1 interior on both sides of a mid-feather-wall plate, and has these 
and composition which has arranged the lens 4 for condensing, and the lens 5 for image formation with 
a predetermined distance, respectively, and each lenses 4 and 5 are being fixed between the side 
attachment wall of a case 1, and the mid-feather-wall plate, respectively. 

[0004] In the sensor of the above-mentioned configuration, the light fi-om LED2 irradiates the detected 
body through a lens 4, and the light reflected with this detected body is led to PD3 through a lens 5. 
Therefore, the existence of the detected body is detectable by measuring the output of PD3. 
[0005] Here, the height (distance between each components 2 and 3) of each above-mentioned lenses 4 
and 5 cannot be adjusted, and the right and wrong as a product will be determined by the dimensional 
accuracy of a case 1 and lenses 4 and 5. 

[0006] That is, the optical spot to PD3 by the reflected light firom the detected body changes with the 
height of a lens 5, as shown in drawin g 2 , when image formation of it is carried out correctly, it 
becomes predetermined magnitude like the optical spot SI of a continuous line, and while image 
formation is not carried out correctly and ****ing out of the focus, it will become large like the optical 
spot S2 of a broken line. 

[0007] Moreover, as the diameter of an optical spot to the detected body which is, the beam-of-Ught 
width of face, i.e., the reflective object, of light from LED2, is also shovm in drawing 3 , it changes with 
the height of a lens 4, while it is condensed correctly and irradiating, it becomes predetermined width of 
face (path) like the beam of light IL of a continuous line, and while spreading and irradiating, without 
being condensed correctly, it will become large like the beam of light L2 of a broken hne. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it had a means to adjust the location of each lens to a light emitting 
device and a photo detector, as mentioned above according to this invention, the magnitude of the 
optical spot of the reflected light and the beam-of-light width of face (diameter of a spot) of exposure 
light can be set up correctly, and it is effective in the ability to perform always proper detection. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the conventional optical sensor was constituted as 
mentioned above and height control (focus accommodation) of a lens was not able to be performed, 
depending on the lens location, the optical spot of the reflected light spread, and it did not fade, the 
predetermined beam-of-light width of face (diameter of a spot) from which exposure light turns into 
parallel light was not obtained, but there was a trouble that proper detection could not be performed, 
[0009] This invention was made paying attention to the above troubles, can set up correctly the 
magnitude of the optical spot of the reflected Hght, and the beam-of-light width of face (diameter of a 
spot) of exposure light, and aims at offering the optical sensor which can perform always proper 
detection. 
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MEANS 



[Means for Solving the Problem] The optical sensor concerning this invention possesses an 
accommodation means adjust the location of the lens for condensing to said light emitting device, and 
the location of the lens for image formation to said photo detector while being equipped with the photo 
detector which receives the reflected light from the detected body which passed along the lens for 
condensing and this lens for condensing for condensing the light from a light emitting device and this 
light emitting device, and the lens for image formation for carrying out image formation of that reflected 
light to a photo detector. 

[001 1] Moreover, the above-mentioned accommodation means consists of a screw slot established in the 
lens attaching part of a case so that it may screw in the screw slot established in the periphery section of 
each lens, and this screw slot, and use a light emitting device as light emitting diode further, and let a 
photo detector be photo diode. 
[0012] 

[Embodiment of the Invention] Drawin g 1 is the sectional view showing the outhne configuration of the 
optical sensor concerning this invention, and the same sign as drawing 4 shows the same component. 
[0013] In drawing 1 , it is LED (Ught emitting device) and PD (photo detector) by which 1 had been 
arranged two and a case and 3 have been arranged at the case 1 bottom, and is mutually shaded with the 
mid-feather- wall plate. 4 is a lens for condensing for condensing the light from LED2, and it is 
constituted so that it may screw with screw slot la which screw slot 4a prepared in the periphery section 
prepared in the lens attaching part of a case 1 and the location (height) to LED2 can be adjusted. 5 is a 
lens for image formation for carrying out image formation of the reflected light from the detected body 
which passed along the lens 4 for condensing to PD3, and it is constituted so that it may screw with 
screw slot lb which screw slot 5a prepared in the periphery section like the lens 4 for condensing 
prepared in the lens attaching part of a case 1 and the location (height) to PD3 can be ****(ed). 
[0014] Drawing 2 shows the simple substance configuration of each above-mentioned lenses 4 and 5. 
The screw slots 4a and 5a are established in periphery enclosures other than the lens side along which 
light passes like illustration, and it has come to be able to perform accommodation of a height location 
easily. Moreover, drawing 3 is the perspective view showing the configuration of the case 1 which 
removed lenses 4 and 5. 

[0015] Like the sensor of drawin g 4 , the light from LED2 is irradiated by the detected body through a 
lens 4, the reflected light from this detected body is led to PD3 by the optical sensor of the above- 
mentioned configuration through a lens 5, and the existence of the detected body is detected by the 
output of this PD3. 

[0016] Although proper detection cannot be performed in that case unless the height of each lenses 4 
and 5 is proper as mentioned above Since the accommodation means of the lens location by the screw 
slots 4a and 5a of lenses 4 and 5 and the screw slots la and lb of the lens attaching part of the case 1 
screwed in this is established in this example The magnitude of the optical spot of the reflected light and 
the beam-of-light width of face (diameter of a spot) of exposure light can be set up correctly easily, and 
always proper detection can be performed. 
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[0017] That is, a screw slot is in a lens side face and the case inside, the height of lenses 4 and 5 can be 
easily changed by the principle of a screw by easy actuation of rotating lenses 4 and 5, and the 
dimensional accuracy of a case 1 and lenses 4 and 5 can be amended easily. It is only dependent on the 
pitch of a screw slot, and this precision can raise precision if needed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the outline configuration of the optical sensor concerning this 
invention 

[Drawing 2] Drawing showing the configuration of each lens of drawing 1 
[Drawing 3] The perspective view showing the configuration of the case of drawin g 1 
[Drawing 4] The outline configuration **** sectional view of the conventional optical sensor 
[Drawing 5] The explanatory view showing the optical spot to PD of drawing 4 
[Drawing 6 ] The explanatory view showing the beam of light from LED of drawin g 4 
[Description of Notations] 

1 Case 

la Screw slot 
lb Screw slot 

2 LED (Light Emitting Device) 

3 PD (Photo Detector) 

4 Lens for Condensing 
4a Screw slot 

5 Lens for Image Formation 
5a Screw slot 
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